
July 12,2002 

Ms. Mary Gross 
Office of Drug Safety 
Center for Drug Evaluation and Research 
Food and Drug Administration 
5600 Fishers Lane, Room 15B-32 
Rockville, MD 20857 

Dear Ms. Gross: 

Premier, Inc., a strategic alliance of leading not-for-profit hospitals and health systems nationwide, is 
appreciative of this opportunity to offer our perspective on the Food and Drug Administration’s promulgation of 
a rule to require bar code labels on institutionally administered drugs, biologicals, and medical devices. We look 
forward to discussing our position in person, at the FDA’s July 26 public meeting on this subject. 

Premier is in a position to offer the FDA a unique perspective on industry adoption of the bar code. For the not- 
for-profit hospitals and health systems allied in Premier, cost-effective quality improvement of care is not only a 
priority-it’s our mission. Bar coding is a critical component of a larger, broad-based strategy to assist our 
hospitals achieve the highest quartile in quality and lowest quartile in costs. 

Research conducted at the Colmery-O’Neil Veterans’ Administration (VA) facility in Topeka, KS, is 
demonstrative of the potential of bar code implementation to improve safety and quality and reduce costs. The 
Colmery-O’Neil study, conducted between 1993 and 1999, revealed that bar code labeling of drugs reduced 
medication error rates by 64 percent overall. This experience compelled the VA to implement bar code 
technology in all of its 172 medical facilities. 

Premier believes that patients across the healthcare delivery system are deserving of a comparable level of 
medication safety, which the issuance of a comprehensive regulation would do much to ensure. Attached, 
please find a short summary of our position, per the June 18 Federal Register notice, along with the Veterans’ 
Administration study referenced above. Again, thank you for the opportunity to offer our perspective on this 
important quality and cost management issue. We look forward to working with you to achieve the patient 
safety improvements in that bar code implementation would facilitate. 

Sincerely, 

Bert Patterson, R. Ph. 
Vice President for Contracting and Contract Services 
Premier 

Attachments 
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ON FDA PROMULGATION OF BAR CODE LABELING REOUIREMENTS 

A summary of Premier’s position, per questions posed in the June 18 Federal Register notice. 

General Questions Relating to Drugs and Biologics 

1. Premier believes that all hospital-administered drugs and biologicals ought to feature bar code labels-with 
the Universal Product Number (UPN), including the National Drug Code (NDC), as the standard industry 
identifier-at every level of packing, especially that of the unit-dose. 

2. Premier agrees with recommendations issued by the National Council for Coordinating Medical Error 
Reporting and Prevention (NCC-MERP) with respect to the information bar code labels ought to contain. 
We are cognizant of the concerns of some of our vendor business partners, with regard to the feasibility of 
meeting these requirements in the near term. Therefore, we believe the regulation issued in November 
ought to require the NDC code, while stipulating a reasonable timeframe in which the applicable labels 
would contain the NCC-MERP-recommended data. 

3. Premier believes that the industry ought to move toward the implementation of the more advanced two- 
dimensional bar codes. Current scanning technology is compatible with both the Health Industry Business 
Communications Council’s health bar code labeler identification code (HIBC-LIC) and the Uniform Code 
Council / European Article Numbering’s (UCC/EAN) universal product code (UPC). Therefore, we 
consider either symbology acceptable as the industry moves toward two-dimensional bar codes. 

Another feature critical to the success of any bar code labeling initiative is the readability of the data so 
contained. This would safeguard against the challenges clinicians and practitioners would encounter if 
problems with the requisite scanning technology were to arise. 

In addition, regardless of the syrnbology or symbologies the FDA might propose, Premier would 
respectfully request that they be compatible with current scanning technologies. We would urge the FDA 
not to adopt standards that would require hospitals to purchase optic scanning technology. We believe such 
a burden would delay the patient safety improvements that bar coding would foster and facilitate. 

4, Premier is primarily interested in ensuring that health professionals can easily and successfully scan the bar 
code at the bedside. Once that consideration has been achieved, we would comfortably defer to others to 
make such a determination. 

5. It is our understanding that a small number of hospitals currently utilize bar coding in their facilities. It is 
important to note, however, that these bar codes are not of the UPN format. Further, most of the items are 
not coded at the level of patient dispensation. Therefore, hospitals currently utilizing bar coding must 
repackage virtually every item for which they desire the technology to apply. In addition, a somewhat 
larger, but still relatively limited, number of hospitals are using bar code technology for laboratories, blood 
products, and inventory control. 

Reports about the percentage of healthcare items that currently contain bar codes are inconsistent. 
Consensus exists, however, over the fact that the least amount of bar coding occurs at the unit-dose level of 
product packaging. Unfortunately, unit-dose products are where the greatest promise for patient safety 
improvement lies. 



Medical Device Questions 

1. Premier believes that all medical devices employed in the hospital setting ought to feature bar code labels 
with the Universal Product Number (UPN) as the standard industry identifier. We believe the information 
contained in the bar code ought to meet the HIBC-LIC and/or UCC/EAN standards. 

2. Premier believes that the medical devices for which bar code labels ought to be required are those with the 
strongest implications for patient safety and efficacy. Therefore, requiring that tongue depressors or 
crutches, for instance, feature bar code labels, is not Premier’s primary concern. We would note, however, 
that in most cases, items such as bed pans, etc., sold in retail outlets do, in fact, feature bar codes. The 
arguments offered by the medical device industry against bar codes in the institutional setting ring 
somewhat hollow when such labeling is relatively prevalent in the retail setting. 

3. Premier believes that those medical devices with the greatest potential impact on patient safety ought to 
contain bar code labels. Bar code standards pertaining to medical devices ought to be consistently applied, 
whether such devices are “original,” or reprocessed, repackaged, refurbished, or multiple-use. 

4. The public health and patient safety implications of bar code labeling are far-reaching. Should a medical 
device be recalled, either voluntarily or by the FDA, bar code implementation and appropriate technology 
would facilitate identification and protect against subsequent use and/or re-use. A bronchoscope recall, 
issued earlier this year by FDA, provides a telling example. Some hospitals received notice of the recall, 
while others, apparently, did not. Bar code labeling would provide an extra level of security to help ensure 
that the use of recalled devices is halted. 

The bar coding of syringes and other products in the medication delivery arena harbor great promise for 
patient safety improvement. Oftentimes, the syringe utilized plays a critical role in the success of medication 
administration. Bar coding would help ensure that clinicians utilize the appropriate syringe in each case of 
drug administration. In addition, bar code technology would enhance the ability of clinicians to conduct 
research on medical devices for maximum efficacy, with respect to patient care, thereby facilitating quality 
improvement. 

General Questions and Economic Impact Questions 

1. Premier will institute a bar code labeling requirement on all pharmaceutical product contracts signed after 
July 1,2003. 

2. Premier has requested that the NDC code be used initially, with respect to drugs and biologics, in the 
context of a gradual transition toward inclusion of lot number and expiration date in the code. For medical 
devices, Premier believes HIBC-LIC or UCC/EAN are acceptable standards. 

3. Not applicable to Premier. 

4. Not applicable to Premier. 

5. Not applicable to Premier. 



6. Premier believes that the successful implementation and integration of bar code technology is directly 
related to the embrace of standards. We are extremely pleased that FDA subscribes to the goal that we and 
many of our business partners share-that of improving patient safety. However, without an agreed upon 
industry standard, investment in the infrastructure necessary to utilize bar coding to its full capacity will not 
yield the desired optimal result. 

Premier also believes that the implementation of bar code technology will generate efficiencies in the supply 
chain. A 1998 study conducted by Ernst & Young for the Efficient Healthcare Consumer Response Group 
(American Hospital Association, Health Industry Business Communications Council, Health Industry 
Distributors Association, National Wholesale Druggists’ Association, and Uniform Code Council) identified 
the potential for $11 billion in savings by “redesigning the healthcare supply chain” through efficient 
product movement, order management, and information sharing. 

Premier is cognizant of the considerable effort that would be required of hospitals in preparing to integrate 
and utilize the requisite bar code technology following implementation of the FDA rule. We are committed 
to assisting our hospitals in that effort. Premier has actively championed legislation introduced in the 107& 
Congress that would provide grants and other assistance to hospitals for the implementation of the bar code 
and other patient safety technologies. 

7. Premier believes that the effective date for the proposed rule ought to allow affected companies ample time 
to comply. However, we also believe that innovative and forward-thinking manufacturers who have already 
addressed and/or engaged in bar code labeling ought not be penalized by an implementation date that is, in 
effect, too far-removed. Premier will, in fact, require bar codes on all pharmaceutical products for which 
contracts are signed, effective July 1,2003. 



Vt:ERANS AFFAIRS’: ELIMINATING ME&CATION EkRORS 
* TH ROUi3-i POINT-OF-CARE DEVICES 

Technical Paper for 2000 -IELI HIMSS Conference 
S ubmkted November 30, 1999 

AuthorsLPresenlers: 

Bill Malcom 
Ttr)lnical Manage:, Bar Code Medication Administration 
hzonic Daa S ysrcm; (EDS) 
Phao, Tcxzs 

Rcssdl A. G&on, BSN 
Ncrsing Cons~~ltvlt, Bar Co& Mcdicacion Administration 
Dqzruncnt of Vcwans Affai-s, Eistcm Kansas Health Care System 
Top&a, Kaiisrs 

C+r:s L. Tuck:r, RPh 
Pharmacy Consul~n~ Ear Code Mcdicarion Adminisuation - 
Dcpartrncnf of Vcrcrans Affairs, Emcm Kmszs Health CXC Sysrcm 
Topeka, Kansv 

Candie Willcnc 
Ptxssc Mznzgcr for Implcmcn&on, Bar Code Mcdiurion Administration 
Dcpvcmcnr of V-,rcrans Arffairs, lmplcmcntation and Traininp Stwicts 
3iilicochc, Ohio 

.- 



. 
M4iution administration errors have long bc=n rccognizcd 2~ a signiricant cause of morbidity and morrality in - . 
hospitali& patients. According to a rcccnt report from the Institute of Mcdicinc, an arm of the Ndtiooai Audcmy 

of Scicnccs, ES many zs 98,000 Arncrica~s die each year due to medical mi+cs made by pitysicians; pharmacists, 
. 

end ocher hulth care professionals. Of thcsc deaths, most aft due to medication ccrors.’ To addnss this strious 

issue and artcmpt to r&& &&atiori errors, the ColmcV~*ciI vctcrans Affairs Medial Ccntcr, (V&MC) . ..-. -s . . 
d:v:lopcd a prototype automated sysrcm that uses wirci=, point-of-c t=hnpIoa with an intcgratcd bar code, 

. 
saner. ?+.~yrscs SW bar codc;s on patient wristbands akl mdicdons. The system validata and documents the 

tzznsacrion. Since the system ivas dcploycd, Colmcry-O’Ncil has administcrcd 5.7 miltion dosq and raulrr to &cc 

dcmonstitc tha[ no medication errors occurred when the technology was used as design& In fat< an clcctronic 

Avrrzcd -bar Trap dcmonstratcs &at the system has pwented oycr 378,000 errors since iu inception. 

. 

- . 

-k sum of the prototype prompted the Vctcrzns Hcahh Adminirtntion (VHA) to crcatc a system that could &C . . 
usd nationwide.. Based on the Colmcry-OWcil ‘prototype, a new ptojcct called Bar Code Medication 

Administration (BCMA) was cstablishcd The goal of this new project wu to design and impicmcnt sofWuc that 

would cjcctronically validatc mcdicatioas for inpatients and document medication administration. The wmputerti’ 

sys::m cnsurcs that chc patient rcceivcs the con-cct mcdi=tion, in t.hc concct dose, at the correct time, and visually . 
alerts staff when the proper paramctcrs arc not met The sohart rcduccs rcliancc on memory wirh a system of . 
f:FN t+at remind clinica! staff when medications netd CO bc administered or the effectiveness of doses 

az!.:in&:cd should bc wcsscd. It aiso aicrts staff to potential ailcrgies and advcnc reactions for the pat&t. 

THE PROBLEM . 
. 

Pharmacy Issues . . 
. 

Tnc dclivcq of medications to hospital patients is a complex process involving the coordination of numerous . 
dis+lincs, L!!C implcmcntation ofsystcm checks and balances, and the standardi2arion of dclivq and * . 
rdninisrztion procedures from the time the order is wirrtn until the patient rccciva the medication as prcs&ibcb 

A breakdown in any one sysrcm -from physician ordering to transcription and vcrifmation, dispensing and dclivcry, 

aznd administration of mcdicarions--can lcad to advent drug CV~XS. The prcvcntion of thcsc cvcnts is mukifacctcz!, 

involving numerous handoffs and systems check SO help cnsurc that the physician’s order is carried out zs writttn. 

Howtvt:. when handoffs and checks arc manual and rely on short-tern memory, they create an cnvirorimcnc that 

pmnotts ccTor within our health care systems. 

Mmuai systc.ms crwcc advcnc drug events due IO 1) incomplctc order handoffs bctwtcn the various hospital 

distipiincs involved in rhc process, 2) order misintcrprcfarion, 3) incomplctc or improper trankption, 4) 

com.municarion breakdowns, 5) faulty drug identity checking, 6) rule violations, 6) faulty dose checking, 7) drug 

‘C:::S, F?, “Tnousands of Deaths Linked lo Mcdiul Emon," nc Washington Post Novcmhcr 20. 1999: A 1, 
I- - 



stcxking end dclivtry pmblcms, 8) stips and memory iapstz, end 9) Lack ofrcyldardirrtion of terms and prtiurr, 

,~my oithcs: directly cfkt Pharmac3~s mk in m&cation admjnistI-irtion For cxarnpk, in a manual cnvironmc,?t, 

if 3 dose of mcxkation is not avaifablc for adminkcation, the nurs: must stop adminisrcring mcdiuGons, find a 

phone, and call the Pharmacy. Tfiis incc&~pcs tic workflow in Pharmacy while the pharmacist answers the phone:; .’ 
. . rtcords the drug, paticnc and datdtimc ntcdcd; vcrifics the rq.~~ and dclii;crr the medication. This ptoccss 

cxatc.s SCVCLI! opportunitia for crtor and is disruprivc for both sa-vica. - c .‘- 
. ..- -. -. . ..- -. -... . m  . 

AS rcjorrcd in medical litcratutc, most medication administration errors arc the result of multiple system failures 

that art due IO faulty system design.’ Bcctcr systems should prbmotc fcwcr &CWS and include cficctivc mc&znisms 

for catching those that do occur. Newly dcvciopcd computcriLcd sys~cms that rely on rcakimc, electronic 

:cchnology arc addressing the problem of advcnc drug c~cnts by transforming manual systems info automated 

sys:cms rhac medical professionals USC at the patient point of care. 

in a manual system, one paper document is used for many pr~ce~scs of medication administration--co communiatc 

LO tic nurse any mcdicacions &at arc due and/or have been administcrcd and to communicate changes in mc.di&on 

otdc,~. This rcliancc on a singtc paper document trtatc-s numcmus chalicngcs to accurate mcdicarion administration. 

The pzpc’ document, known as the Medication Adminhtion Record (MAR), shows ail medications for 24 hours, 

so that the nurx must rcvicw the cntirc MAR SO sckt which mcdicarions arc to bc adminkcttd at the current time. 

Tic pzpcr document is changed zs each new mcdiution order is addrcsscd, rtlns for many page, urd mixes active 
. 

and inac:ivc orders. Checking r.hc document is a timc-consuming process, and medications can bc ovcrlookcd or 

adninirrcxd at the incorrect time. In addition, muhipk chica! staff need to view the same MAR to dctcrminc 

appropriafc tart and trcatmcnt for the paticnL When the paper document is being used by orhcts, the nurse’s 

. workflow is disrupted. 

Add to thcsc problems other factors, such as incvirablc rime delays in communicating order changes and the 

potc.sriat for crroc and misintcrprcsation bccausc the MAR is modified manually. . 

ImpacL Ii is wy to SEC thar rhc potcnrial for CITOCS in a manual syst-XI and tic ability to man@ulatc tic manual 

sys:-,m can affect patient safety and paricnt therapy. Errors can lead to prolongcd hospital stays, physical injuries, 

disabiIi:ics, and death. The impact goes beyond physical mcasurcs of tic paticnc and tic numc. ‘The psychological 

rcsuks can bc dcvzs?staring for rhc patient and nurse, as wcIl as for family mcmbcn, co-work~n, and tic inszitulion of 

hui:h cait. 

’ Lcqc Lt, Baccs DW, Cullcn DJ, ct al. Systems Analysis of Advcnc Drug Events. Journal of the American 
M:dicxl Association. 1995:274:35-43. 
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THE SOLUTION 
Ovcrvicw ” . 

Defining System Considcrstions. The BCMA sysicm t=quird the ‘sofcwarc to be dcvclopcd and supponcd by a 

nxionwidr: UIT of practirioncrs and ttchnial CXP+=KL The syskm ako had to intcmc with the existing VA 

hospiul Pharmacy and Nursing sofhvarc programs. Othct system rquircmcnp included Iimiting variation that 

: 
. 

I 
rtquired staff to iczrn scvcral diffcrcnt procxdurcs; using protocols; and reducing rclianct on memory, making ic L- 

di%cult to ma!!= an cuor by forcing functions. Making the right thing the c3sicst thiri~t6Yl6 and ihntifying . . . 

pot:ntizl CTOK prior to.adminisnation wcrc also cssmial requiremerits. . 

Sys:em Fe-? tutcs. The prows of identifying sofrwarc tquircmcnts rcsukcd in L+C dcvcfopmcnc of a system thax. 

rrcords One-Time, OR-Call, Stat, and Now ordcn in addition IO the regularly schcdulcd medications. The syst=m k 

aho flcxiSlc enough to allow the nurse to record refused medications, document tic rcfitsal rczson, rqucst missing 

doss clccsoniczlly from the fham-laq, and record early or lafc medications which wcrc approved for 

adminica:ion by a physician outside the rcgufar administradon window. m  

Tnc so&zut ofkn a comprchcnsivt package of management and accountability tools, including the following: 

Automated DUE Iis< gcncratqd by the nuke, which lists immcdiatcly prior to each idministration time the 

m&cations to bc administered 

. 

PXN tffccrivcncss list that al- the nurse LO record tic cffcctivcn= ofpro re nara (PRN) or “zs needed” doses 

afi:t rhcy hzvc, been given 

fa~rlcss Mtdication Administration Hiaory (MAH), which $ccfronically rccorck t’lc nurxc’s initials and the 

cxac: rime the mcdicaCon ww scanned zs given in a conventional MAR format 

PPL~ZL Mcdiczrion Log tiet is used by all clinical staff and can be accessed throughout the medical Ctntcr 10 

rcvicw paticnc mcdicaGon needs. With this report, clinicians mzy review the number of doses or time a drug 

* hzs been recorded zs given for a user-spccificd date range. 
. 

Missing DOS: Rcqucs.ts that automatically print on a dcsignatcd printct in tic Pharmacy alerting Pharmacy 

pcamncl when a dose should be reissued. The missing dose software also captures the nurse ID, tic drug ‘. -. 

tquti:cd. tSc t ime rqucstcd, and the r-on tic dose was missing. Thcsc functions arc carried out at the time - 

tic nurse is administrating medicarion, thcr:by rkducing the rclianct on memory, minimizing user-rquircd 

kcysuokcs, and minimizing workflow disruption. 

Ser Eigurz 1, Sokwarc Fcaturcs, for a compictt listing. 

During the medicarion adminisrration procfss, visual aicrts signal the nurs5c. when the software dctscts a wrong 

pa:ic.?; wrong time, wrong medication, wrong dose, or no acrivt medication order. Thcst alea require a nurse to 

trvicw and corictt the reason for the altrt bcforc actually administering the drug. The data arF&prur& in an 

Avcr,cd Error Trap ftlc, crating a tool for managcmcnt to rcvicw the number of avoided errors against the total 

nu~kr of doses dispensed. A rcvicw of this file concludes that 5.68 pcrccnt of all d&s crcatcd an afcrt for tic 

li 

vc,-?- c-_. b..S 4:TzI;s: Eliminarinz McdicaLion EKO~ Tnrough Poinr-of-Care Dcvics 
~-_- - .- 



nurs-c administering mcdiutiorrr, thereby avoiding a medication cnor. The .4vc,rc~d Error Trip tilt capr.~r~ the 

nuzx ID, ward, time, drug, and avcrtcd crrpr type. 

System Rcquircmcnts 
. 

System Architecture. The BCMA mandate was to trcatc a sohm’appli&tion that pcrformcd the -u&j 

Fdrrc=ions, was cost cficctive; and easy to USC. TIE team dctc~ind.tht the best solution for mccting-thcst - . . . . -. - . . 
rquircmcnts was a Graphical User Intcrfacc (GUI) appiiation built on standard MS Windows-based quipmcnt 

Tnis zrchitecturc wzs chosen bccausc the GUI aspect would bc mom familiar to users of computer systems than my . 

proprict;uy systems, and the Windows-based computer hardwan could be rc-used for other purposes. Combined, 

~5s avcz4l solution created an idcat ~chitcccurc for dcvclopmcnt of the BC?kA product 

Network Connectivity. Bccaust nuncs administ=ring medications move from patient to paticnf and ward to ward, 

au:oc;la:d systems nust.bc mob&. (Howcvcr, in arcaf oftic hospital that do not require clinician mobility, w&d 

ncworking can bc uxd.) BCMA uses Wirckss LOCK Ar= Network (WAN) technology to place real-time 

in:‘or;Tla:ion in tix hands of tic clinical staff and thcrcby d=r=e tfic possibility of medication errors. TO achicvc 

t)lk ruttimc ability, the softwax rquircs a continuous Ethcmct connection to tic VA hospita1 information SFS~ 

C!ZI&C. Nurses USC barrcry-powcttd laptop computers and handheld bar code sc%nncrs that can be movtd from 

paricnt to patient or ward to ward. 

WirtItss LAN technology crcatti a network that opctatcs much like a wired Etficmct nctwok but without the wk. 

;5”L4N dcvicrs communicztc network traffic via ndio frqucncy (w> trznsmksions. The pcnonal computtn 

(?G) wnncctcd by WLAN technology can communicate using rchct Communiation ProCocoLkcmct Protocol 

VCX?) any(/h cx in the RF covcra~c area Thcsc dcvicts avoid intz-fcrcncc. with other RF d-,viccs by ming 

spread spectrum tcchnoloa. lntcrfcrcncc is grtatly rcductd by spreading the transmissions out over a wide band of 
. 

f:qucncics. This ttchnology, combined with &a cncry#k, crcatcs a sccurc network infrastructure for many 
. : 

r;r$ications. 

Im+m~~tation of WLAN rcchnology requires plmnin g and input from many dcparunenu. When selecting %  

‘ALAN system, the planners must consider tht mvcngc artas, suppoficd applications, point-of-care dcviczs, 

in%s;ucxurt, and inccrfcrcncc with other RF dcvicts in.thc hospital. A sire suwcy by cxpcricnccd tczhnical 

pcrronncl is recommended 10 avert probicms in rhcsc ZJ.RZS bcfort impkmcntation. 

Pharmacy Ch3nges 

C?xr,sr in technology often demand changes in proctdurcs and politics and standardimtion dtcrms and proctsscs~ 

tiinorically, Pharmacy and Nursing have not worked cohcsivcly to address issues related lo drug dclivcry and 

adminis:,acion. Lack ofcommuqicacion, incffccriw standardization protocols, and a lack of undcstanding ofrhc, 

conpitt: process have crcatcd ‘barriers to paticnl safcry. An imponanc srcp in’ implcmcnring BCMA was the 



. 

c!cv:Iopmcn~ of a mulridisciptinary team to address thcst ~SUCS znd foster unduxtzrtding 

-il?is crsxcd an cnviranmcnt for change that bcncr’its pacicnt car:, rcduccs hand-oL%, and 

in rhc complctc proc&. 

improves communicati0,~ 

0rd.c: incc,Trzurion guiddincs ccaccd through his multid*=ipiinary approach cnsurc that Nursing, pharmacy, old , 
providers intcrprct the medication order the ~amc way. physicians can !GIO$ khc;! tfrcir order wi!l ke caqi$ out 

. 
rcpardlcss of the ward whcrc a patient is assign*. And Pharmacy is abIc to mrdinatc drug dclivcry prcesscs w& . . . -. --. . w . . . . . . . . . . - . ..- - -s . 
Nurc,ing cxpcctations. . 

. 
S;2ndardiBtion ofTcrs many bcnck to bdt patient carp .md Pharmacy-Nursing communication. The ckctronic 

t.qtiLs:riptian process allows both Pharmacy and Nursing to USC the sarnc clcctronic document for dispensing and 

adninhtsing medications. This cnsurcs that Pharmacy and Nursing arc verifying the same chronic ordu. 

BCWUSC Nursing and Phmacy sha.rc tic trznscription prowess, any discrcpancia in nanscription arc idcntik-d 

during tic vcrificacion process and corrcctcd bcforc a transcription error causes patient hum. 

Dcvelapmcnt of a missing dose delivery proccdurc cnsurcs that dccuonic rcqucsts for missing doses arc pioccsscd 

t?d dciivcxd to chc nut3c within’ dcfincd fine limits. 271~ system also creaks a missing dose f’ilc that can bc 

down1~dc.d z.nd r:vicwd by a quality improvcmcnt tczm consisting of both nur~cs and phumacisu. CoIncry- 

OWcil VAMC hzs rtduccd tic numbers of missing doses by 68 pcrccnt through the analysis of tik datr, znd, . 

i&ntifid drug stongc and dclivcry problems, unirdosc dmg fan filling-conccms, and packzgc idcntifiution 

wnct~a. Correcting tbcsc issues hzs rtduczd workflo~ inkrruption that could lcad to compromised patient safcry. 

Saz&rdizzrion of labcling procedures cli?inatcs the need for hand wri~cn labels that may not be lcgiblc. Phzrmrcy 

bar c&cs all mcdiurions &at Iczvc tic Pharmacy for inpatient use. The barcode labciing sofxwarc contains fields 

for paticn; nanc, ward iocztion, insuuctions, f11i;;d by, c&&d by, drug name, and dosage orducd. The bar code . 

label prints the intcmal control numbcrz for tic Pharmacy Dru, 0 File in a bar code format that is used as a unique 

dmg idurtifkr during the scanning procrss. In addition, Pharmacy may USC manufacturtn bar coded ??ztional Dq 

Co&s (NDC) or Universal Product Coda (UPC). . 

. 

Compu:::i~tion a/lows multipk USCTS to zcccss medication adminhation information in real-tirnc. This dccrwti 

t+c j--c ,,.-xqtions 10 tfi: mdiczztion nurse and dccrtrscs rht potential for missing medications to be administcrtd It 

also ht!;s prtvcnc administcrjng medications outsidc the mcdiution adminisvation window, bccausc the 

i::f~rrr.a:ion is prcscnrcd to chc mcdiution nurSc ten if anorhcr individual is actcssing rhc pacicrks mcdicztion 

a&xkk-,-E:ion in formation. 

Tz: VInual Due List (VDL )--which rtplaccs tic paper MAR--a 110% the nurse to view mediations that arc due, 

:a !~e adminis:cr:d for a s~lcc:abtc rime frame and offcn additional fcaturcs not passiblc with manual systtms. If . . 



. -. 

nc;-;cs attempt 10 zdrninistcr a rncdic3tion outside oftit ~chcdulc for 612’ -L rncdic&n, l Lhc systtrn providti thz3 

wi& q~propriacc information The VDL provides visu2[ information zs 10 the s;at+ ofti7c administrztion of&c 

mtdiution to ruiucc the occurrcncc of omissions. Bc~~usc t.k wmputcr only displays active OK+-the poCcnti21 

for administering a discontinued or cxpircd order is ciiminatcd. 

. A wmputcriztd system offcn many advantage to n~fl~~!+usc the computcrizcd system do& not rtly on 
.- 

communication bctwccn individual INKSCS, order CIXUI,OCS arc com’muniattd insrantancousiy and in rc&.imc. The . 
delays ar:: avoided Uscn can configure the format to-suit their individual prcfcrcnczs~ so that, unlike wit;? E pz~d 

sysrcm, thcrc is no ncd to rc-writ:: information. In addition, the user does not have to spend time sifting through 

paper documcnti. The nunc can rcqucsf a missing dose clcctronically in a process th3~ takes apptoximatcly 3 

s:con&, and the information is communicated directly to Pharmacy for immcdiatc action. The nurse cat continue ’ 

wirf; tht medication administration proctls without kving the compurcrizrd sys~cm., thcrcby dccrcving wor!!Jow 

intcmptiom and minimizing medication adminismtion crror~ The electronic record displays tic amal time tic 

mcd&tion wz sunned a zdministcrcd, which promotes accurate administr;ltion information and cnhanccS - 
decision making by clinicians in developing patient therapies and trcztrncnts. * 

Impact . 

Among prcvcntabfc cvcn& hat occur under manual systems, 56 pcrccnt of errors o&urrcd in the ordering sfag; 6 

pcrccnt occurred in tinsctiption, 4 pcrctnt in tfic dispensing stage, and 34 pcrccnt at the point of adminiszation, the 

second highcsc incidcncc of error. Errots arc.much more liktly to bc caught and intcrctpcd if they occur carty in L!!C 

process, which means that most medication administration errors arc not caughr in manual systems. One szudy of 

manual sysr:ms indica:cs tiat 48 pcrccnt of ordering errors wcrc intcrcrpted, 23 pcrctnt of nzinscription wcrc 

in:::ccpted, 37 pcrgnt of dispcnsin g wcrc intcrccptcd, but 0 pcrctnt ofadminisuation errors wcrc intcrccptcd’ Tnc 

purpose of a compurcrizzd mcd adm.in sys:cm is to intcrctpt and prcvcnr errors due to medication adminisontion 

nktics. 

Pcfsonncl 

I 
. . 

REAL LIFE . . 

Tic i,ns:i&on of any new systrm aficcts the pcoplc using ic Old systems arc modified or discarded and new. 

mct!oc!s must be learned. Some BCMA ustrs, 25 well 25 the professional unions, arc wnccmd thaq with the 

cniznccd tqacking 2nd rcporrin g tools offcrcd by the system, nurses may be punished for medication errors. 

Howtvcr, nanagcmcnt can ukc czrc to assure s:afit’lat inaccurate medication administration should be wnsidcrd 

tit end result of a chain of cvcncs possibly set in motion by poorly designed proccsscs, proccdurcs, or medication 

dr,iiv:.ry mechanisms, and not the rrsult of one individual’s action. Rcponing of inaccurate medication 

administration must bc in a positive, non-punitivt rcvicw process that includes the trtnding ofr6oC ‘cats: and end 

r=sulL Tnc intcm of BCMA softwarc is LO provide the nurS t with an additional cheek 2nd balance system char 

7 
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augments, but decs not rcpla~~, clinicd jud gcmcnt The SOfCWa;r: cxmmunicars importlt c[inim( infom,,rition to 

t$= nrJ=cs, which improves &cir abiky to ufcly administer mcdicacions. 

or,: pmfsional unions have also cxprcsscd M~ICCXXT r=garding tic time rquircd to pzss medications with a . . . 
~~mputcri& syst:m. BC,&#, is a tool to improve park: safcry, efftcicxy bf documcntuion, and promote ctinid 

. . . -_. d cc:aion-making. ncrc arc many variables that z3kt the amount of time rquircd to administ:r mcdiczztions 
..- - -- . . c .A 

r:gxd& of tic system -cd. It is anticipatd that EUI cktronic systtm swcs time by reducing the’ intcr;uptions to 

vi:w th; mcdicztion administration record, s+ing tic rcqucst and dcii,vcry of missing doses, and eliminating I!!: . . 
r,:& for nuna to Evicw-pages and pages of a paper document 10 dctcrminc how mcdicztions a& to bc 

administcrcd. 

Training k aothcr isuc that afficcts pcrsonncl and must include sofwarc, hardwart, proc&cs; and procdura 

r:]at:d to the clcctronic record versus the paper record in the medication administition process. Han&+n mining 

wit+ printed materials tiat provide a quick reourc= to ncedcd infor;narion is csscntial in tic dcYclopm=nt ofthc 
. 

USC’S comfort wit! the system. Allowin g nurSc5 t0 USC the system ic their p2rhhr scning in a non-&rcztcning 

cnvironmcnt uld at their own pact has proven beneficial. 

Implcmcntation 

fmplcmcnting an cirrrronic system is a complex endeavor, which involves the training and integration ofscvcra( 

hcs$tal d&iplina and the establishment of policia and procedures that consider zht net& ofthc users zs WCII LS 

c!Llc nczds of Lht system. 

su rsing. In some locztions, Nursing s~ff art unfamiliar or uncomforablc wi*Lh. using compurcrs. To help cnsurt 

&a: stzff have basic MS Windows-bzs:d skills, tfic VA training ~fficc purchased, and provided to all faciiitics, disk- 

bzs:d training for Word 97, Excel 97, PowcrPoint 97, and MS Windows N.Td.0 Introduction. In addition, an 

Inmnct sit: dcvoccd to tic project contains aainin ; and user ma&a&. AlI of the training matcrials n-y to adcipatt 

basic facility neck and provide supplcmcn&i support for on-the-job training. 

ACzinisL&on of rr&ications should be cornpled within a ~pttific time frame dctcrrninxi by each facility. A 

m:dicarion adminkation time window should bc established based upon Nursing workload. The window mey be 

dcfincd, for example, a5 1 hour bcfort through 1 hour afi=r tic scheduled adminisrrarion time. The challenge of 

de:c.mining policies 2nd prozdurcs of this kind fall to tic multidisciplinary group cs-dlishcd at each facility. 

Pharmacy. Pkmacy is rcsponsiblc for bar coding mdi=tions. Mosl Pharmakiu will use a_cpmbination of * 
di:Tcrcnt bar codes to identify drug products at the point of administration. During naciorzl uain-the-trainer sessions, 

’ Ba:cs DW, Cullcn DJ, bird N, et al. lncidtnc: of Advcrx Drug Even& and Poctnrirl Advcrsc Drug Events; 
I?M.&. July 5. 1995, Vol 274: 29-X. - 
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m+ocs bar cxding mcrhods wtrt thoroughly discuss4 ad dcmow&. It is suggrtccl &a~ in each faciiiry, 

Pksmacy dcsignatc sornconc rcspansiblc far bx code labeling rcquircmcncs. 

Nursing and Pharmacy. Tnc UC of bar coding and scorning hard~a.r~ prc+znts additional challcngts in 

impkrncnting 8 c0mpuftrit-A system. Nursing ad Pha-m~ sM& ncd ro’how how to USC tk P&CU[X bx tic 

- s=Tning device and other hardwarc purchased for USC at thcif site. Training should include aI1 rs~ts of the 

S&W-WC kodulc a~ WC{\ as the tffcctivc USC oCPCS and the safe opctation of a faszr scan&~-$&in-~ VX, ezch 

facility was ask~I to send appropriate rcprcsenutiye from Nursing and Phvmacy to be trained. They would then 

. 
bc r~po~iblc for conducting loul’training at their own faci[itia. I 

Communication is key to the succ=~ful inyh--r-~tion of any new software. Each ‘facility wzs cncoue# to 

CabLish a focus group and a mail group to discuss system-rclaccd conccms, such as when medications do not sczn 

propcriy dut to equipment failure, policy deviation, or order tntry proccclurc failure. 

CONCLUSION -THE COLMERY-O’NEIL EXPERIENCE 

in L!IC Y-SIX that the cohncry-OWcill VAMC ha been using the clcctronic p&orypc, medication errors hzvc bc=;? 

r:durrA dramatically. Of tbc l&35,65 I inpatient doses dispcnscd in 1993 and 409 rcportcd mdication trro~s, tic 

rt;Mrtcd error rat:: was 0.02 I7 pcrccnt or 2 1.7 incident rcpor~ for each 100,000 units. The cnor rare so fir for 1999 

is 0.00775 pcrccnt or 7.7 incidents per 100,000 units, with 825,303 units dispcnscd and t% rcpoed mot-s. Tiris is a 

61.5 pcrccnt improvcmcnc in the tcportcd error catc for I999 over that of 1993, zs shown in Figum 2, RCJXIZXI &or ’ 

?.a:: zs a Pcrc=nt of Total Doses Dispcnscd. 

So medication errors have occurred as a rcsulr of the scanning sof~art. HOWCYC~, cnors continue to occur when . 
L~C dcvicc or sokwart is not used in accordant: with tic practice standard. Additional system failures m&t up the 

r:maindcr of&c rcportcd errors. Thes: include physician’s orders, transcription, verification, dispensing, dclivq, 

and monitorins cnors. 

Table 1, Rcporrcd Error Rate per Totzl Doses Dispcnscd, cornparts the types of rcporttd medication C,CD~ bcwt=n * 

; 993 and 1999. in caach catqory of error, f:wcr WON o~rrcd while the clcctronic prototype system wzs in USC, 2s 

is demonstrated by the following: 

. 73.8 pcrccnt improvcmcnt in errors caused by the wrong medication being administered to a patient 

. 56.6 pcrccnt improvtmcnt in errors caused by the incorrect doses being administered 

. 9 I.3 pcrc:nr improvcmcnl in wronz~ paticnt errors 

. 9 I.6 pcrccnt improvement in wrong time errors He * 

. 69.9 pcrcznt improvcmcnt in errors caused when medications schcdulcd for administration wcrc not given 

9 -c . 
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cOlmc.ry-O?4ciI invcstigafizs rtpcxt& c&r; 2s system problems in 2n arrc.mpt to simplify the system Lk2t may kiivc 

crztsd t.hc occurrtncc. Mediczion cmrs in all faciiiries zrz under-rzpncd due to see;;?1 facrors, 2nd anal,ysis of * 

r:poctd medication crros hrs i&rent limitzions bzsscd UPOR t.hc voluntzry nacurt of&c rcpating system. It is 

impossible for all mcdi&tion c,rmn to bc rtportcd when individuals arc unaware that an error hzs oczuzod. 
. 

-i-~- - b,ct~r~, &CSC results should bc considcd quzfiutive rat&r than quanrit&v~. Wmc.+YNcil  contnbut~ tic 

profound rrduction. in reported mccfidon errors dktly 10 the computcriz.4 medication admirktration sobart 
..-- -.. . 

d-velopcd at the faciIity. 
. - c .A 

A medication administration error Fitc was designed into th’c point-of-c medication administration system to c-ztch 

‘d:viz:ions in drug, dost, frcqucncy, or adminisvation time prior to the drug being adminisrcrcd to the patimL Thcsc 

criers arc considcrcd averted crrorS bccaust an intcrvcntion occurs prior to adninis.ation. The automated systcn 

c:ti:cs an a& whcncvcr the nurse scans medication that dcviatcs from the order. A visual mcsszgc is display4 for 

LL;: nurse on the PC at the pzticnt’s bcdsidc. The error is then rcvic)vtd and concctcd prior to admit&ration, zrtd <it 

error is considcrcd avoided. This dala is captutcd in the error file. 

Tabl: 2, Automated Error Alerts 2s a Pcrccnt of ToBl lnpacicnt Doses Dispcrutd, shows the number of error ricr~ 

g:ncat:d per total inpaticnc doses dispcnstd from 1996 to 1999 using the bar code scanning sofrwarc. Thetc doses 

inciudd oral drugs, topical drugs, injcctablc drugs, intravenous admixtures, 2nd intravenous piggybacks. OYGQII, 

t!tcrc wzs a dcncvc in error alerts. The sysrcm’s error wrap apturcd 98,605 cvcnts in 1996, for an avcricd tutor rz;c 

for the period of 5.83 percent Similarly, in 1997.5.44 percent ofdoscs adminisrcrcd muld have been given in error 

if ti: alert warning had not bctn gcncntcd. Data analysis for I998 rcflcsts a 5.76 pcrc:nt zlcr? rat= md a 5.37 

pc::cnC mt so far for 1999. 

\, 
Tuticr review of rhc zvoidd errors allows cxzmination of the pcrccntagz breakdown by tic five error ‘ypcs shown 

in Table 3, Automated Error Alert Distribution by Error Type. A medication admini+arion window ws dcsign4 

around each administration time. Tbc allowable tolcrancc tcquircs the nurse to administ:; t$e medication wi*bin I 

hoc: kforc or a&r the administration time indicated on the clcuronic VDL. Cat= dose afcrts cnmprisc~54.8 print 

oit!x error trap cnuics for tic total period shown in Tab\c 3, while early aicrts arc gcnera:=d in 93 pcrccnt of tzs+s. 

E.tt~n in drug, dose, or paticnc sckction art tic next most frcquenc entries in the error log file, and avcragc 5 1.5 

? c.x:n: of 288,485 incidtnts czpturcd. . 

7-n: overall numbers ofalcrrs per doses dispcnstd may bc inflatd due to scvc;al factors. The IcgibiIity of 

manufacturer barcodcs is inconsistent sin= all lots do noC scan with the same accuracy. Approximarcly 5 pcr~cnc of 

5: totjl doses adminiskrcd is givtn by scannin, 0 a manufacturer bar code. Tic readability of Pharmacy rcpackag:d 
-4 

CSS:S is much more accurarc &an available manufacturer barcodes. The alerts gcncratcd by c&r WC pc~rnt 2.~: 

.L , -5cz:ivc of rhi: gtncnl disuibutioo of error alerts that arc gcncratcd. Readability of manufacturer barcodcs 

x!vc.rscly cffccfs the OYC~II nunbcr of alcns thtt arb - gcncratcd during the mcdiotion adminlstation procxss. Tnc 

s*2:is:ics capcurcd through his unique method should bc considcrcd quaiitBtivc insrcad of quanrirarivc. 
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tmprovcmcnt in the specificity ofafcrcs and expansion of tic zk~ rypc~ gcncratsd wiII improve the accuracy ofhe 

cotlcctcd . 

medication adminismtion, availability of inanqcmcnt txking and rcpa-h~ took, cnbnccd documentation, and 

grcatcr pat&t safety.--appcar to offer many more bcncfits .t.hthan ~an.bc r4kd Lhro’ugh manual systems. Dctz& 
. . ..e-. .._I. 

&cntd planing multidisciptinaq communi&ions, ongoing training, anh cxcful implcmcntation c?.n?lcIp 

medical facilities and their staffs overcome rhcir natural rttkcnct’t~ adoptirgcomputcrizd systems. 

FIGURES AND TABLES 

J A ufomated D UE Ltirl 
J M&cd Dose Liri 
/ PRN Effectiveness Ltist 
J Paperless MAR 
J Audible and Viiua(AletLr 
J Miisin,o Dose Rc4ucsfs 
J True Poinldf-Care 

Teclrnoiogy 
J Record Now and Saf Orders 
J Record v7ralSign.s 
/ &cord Re/ured, Early, or 

L&c Mcdica.lions 
J Aulomated Error Trap 

Figure L, Sohvarc Features 

.  I  

. 
. . . . . . . 

Figwc 2, Rtporrtd &or Rat:: 2s a Pcrctnt of Total Dosts Dispense! 

Vc::rms Affairs: Eliminaring Mcdiution Errors l%rough Point-of-Care Dcviccs 
*AL!:hJr: ,Ma1c0m 

-- _ - - . - 



I x 

Medic&ion 
Wrong Dose 
wrong Patient 
Wrong Time 

II O m ission 
1-w -. m m .  . - l  

- z -- 

Table I, Rcporrcd Error Rat: per TOEA Doses Dispcnscd 

1997 70,176. 

1998 68,767 

1999’ 50,973 

‘fulw through September 

1,290,569 5.44 

(193,718 5.76 

’ 950,081 537 

. 
- . 

Tablt 2, Automatszi Enor Akru zs a Pcrctnt of Tot.4 inpatient DOSCS Dispcnsccl 
. 

Tab 3: Automated Error Ah-t Distribution by Error Type 
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